Evidence of increased glyceraldehyde-3-phosphate dehydrogenase and fatty acid synthetase promoter activities in transiently transfected adipocytes from genetically obese rats.
Previous studies have shown that the adipose tissue of young genetically obese Zucker rats was characterized by a coordinate overtranscription of lipogenic genes, suggesting that the fa mutation triggers transcription factor(s) acting in common on the promoters of these genes. To test this hypothesis, we developed a system of transient transfection of rat adipocytes with constructs containing glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and fatty acid synthetase (FAS) promoters fused to gene reporter CAT. Those transfected cells expressed high levels of promoter-driven chloramphenicol acetyltransferase (CAT) activity through correctly initiated transcription as shown by primer extension analysis. Using this system we found a direct effect of insulin on GAPDH and FAS gene expression in rat adipocytes. In transfected adipocytes from obese compared to lean rats, activity of GAPDH and FAS promoters fused to CAT, was 2.6- and 8-fold increased, respectively. In contrast when reporter gene activity was driven by either phosphoenolpyruvate carboxykinase or beta-actin promoter, no difference could be observed between lean and obese, pointing out the promoter specificity of genotype effect. 5' deletion analysis of GAPDH promoter allowed us to narrow down the fa responsive region to nucleotide -488-329. As assessed by gel retardation and DNase I footprinting analysis, adipocyte nuclear protein interactions to this 159-bp fragment were found to be identical and to footprint the same 20-bp sequence. This study pointed out that overexpression of GAPDH and FAS genes in adipose tissue of genetically obese rats relies on promoter activation, through a 159-bp cis-acting region within the GAPDH promoter. The effects of the fa mutation on trans-acting factors binding to this region remain to be identified.